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AUTHORS : St_?l{?‘}ﬂ , KM and Khomenyul v.V. (Khar'kov)
TITLE: ‘Notes on tt\éexwerigy principle in magmetohydrodynmnics
PERIODICAL: prikladnayd _matcmutika i mekhanika, v. 25, NOe 4,

1961, 760-763

TEX'L: Theorems &re provcd on the gtability of equilibrium states .}
of an jdeal conducting fluid, by neans of LyapunoV functiond. e ‘;,‘ag,
equations of motion of an ideil, non-viscous, conducting fluid, !
with small dis‘plncemcnts (r,t) from the equil.ibrium position, };
are pkyg ™ Fi (&) (1 = 1423 (L) —
where F denotes 8 1inear self»conjugated operator JL 1

F() = e D) PEFAR(CY divg) ¢ L-;c (rot rot (6% H) x H) * %;;—r rot B X
w rot (6 x )

1t is assumed that the £luid occupies @ finite volume YV, bounded bY
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and the displacements vunish on S. Edq.

g, and that the density ¢
(1) has the energy integral E =T +U » const (2)
where 1 " ’ -
T «35 ph24r, uley - - % Q’ F(k) dr (3
. v v
Let & and E, be golutions of Eq. (1), satisfying the initial con-
ditions £ oz §,(r), £ - t‘;o(t’) for <t = O

Further, stability. asymptotic stability, and instability are de-
(the necessary condition for stability)

fined. Thereupon, theorem 1,
{s formulated: In order that the equilibrium state £a20, £=0
ry that UE) 2 0. The theorem is proved

be stable, it is neccasu
Llows from the theorem that {f there

by reductio ad absurdum. It fo ) .
are & 's for which UCE (r)) < 0, then the considered equilibrium 18

unstable, It can be readily shown that the equilibrium state of an

ideal non-viscous conducting fluid cannot be asymptotically stable.
Further, the effect of viscosity on stability is i.westigated.
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Theorem 2. If there us such & £ (r) so that U(r)) <0, then the
equilibrium is unstable even in the presence of viscous forces.
Again, the theorem is proved by an assumption leading to & contra-
dictian. Theorem 2 is analogous to Kelvin's theorem on the effect
of digsipation on stability of a system of material points. The
functionals involved in the proof of both theorems are analogous to
the Lyapunov functions used by N.G. Chetayev in his proof of stabi-
lity theorcms (Ref. 5: Ustoychivost' dvizheniya (Stability of Mo-
tion) Costekhteorizdat, M., 1955)., There are 11 references: 6
Soviet-bloc and 5 non-Soviet-bloc. The references to the English-
language publications read as follows: S. Lundquist, Un the Stab-
ility of Magneto—hydrodynamics. ark. Fys. 1952, v. 3, RO, 15;

1.B. Bernstein, E.A. Friedman, M.D. Kruskal, R.M. Kulsrud, An energy,
principle for hydromagnetic stability problems. Proc., Roy. Soc., ’
1958, v. A244, no. 1236; 4. Hare, The effect of viscosity on the
stability of incompressible magnetohydrodynamic systems., Phil. Mag.,
1959, v. 4, no. 48,

SUBMITTED: January 28, 1961
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AUTHORS:  Stepanov, K. N, and Xitsenko, A. B.

TITLE: The excitation of electromagnetic waves in s magnetically
active plasma by means of a beam of charged particles

PERIODICALs Zhurnal tekhnicheskoy fiziki, v. 31, nos 2y 1961, 167-175

TEXT1: Electromagnetic waves in an infinite plasma with a beam of non-rela-
tivistic particles passing through the plasma parallel to the external mag-
netic field are dealt with. The growth increments r'of the waves were de-
termined for the case in which the thermal motion of the plasma particles
may be neglected ("cold plasma”) and in which the density of a passing beam
ig smaller than that of the plasma. The plasma may be considered to be
"cold", if 1) the phase velocity of the waves is much greater than the nean
thermal velocity of the plasma particles, 2) the mean Larmor radius of the
plasma particles is small compared to the wave length, and 3) the wave {fre-
quency is not frequency of the plasma particles. The beam can
be considered to ve only when the growth increment is considerably
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-
greater than.ivt (k is the wave vector, Vv, is the mean thermal velocity

For beams with low density, the increment is low
and therefore the thermal motion of the particles of the beax is essential
also at low beanm temperatures. Here, the temperature of the “cold plasma®
may be higher than that of the "hot" beam. First, oscillation of the
unbounded plasma, through which g bean of charged particles passes parsllel
to the external magmetic rield ( o) is dealt with. It 1s assumed that the

volume charge and the electric current of the beam are compensated. In
this case 8 dispersion equation for electromagnetic waves in the plasms in
the presence of a beam is obtained on the condition that all quantities

>
exp[}(k;-wtﬂ are proportional, from the kinetic equations of the plassa
particles and the beam and from the Maxwell equations (see also e.8&.

Ref. 10)!

of the beam particles).

Card 2/9

APPROV :
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



g T e e R e Gk L B

"APPRO
i VED FOR REE 08/25/2000 CIA-RDP86-00513R001653210005-8

s/057/61/031/ooz/ooz/o15
B124/B204 -

. The excitation of electromagnetio ..’..,

i( An‘—o—Bn +C 0 | @y
; t4-—'luuln 0+¢ucos’0+2'ncosﬂsm0 S AR
. B 2(‘13#:3‘—'23‘13)“30""0"" —'"‘” '

: ~y - -—(cz,t,,—o-a”)co.%'o—'(‘u’u”"xz) sin'0
‘. C_..l. (! 3 '4"‘ g)""xxen+2gneu‘la Eaa® “’

1nn

,‘-’_',_"'___,_,- e s e e

. 2,2

L__.._.-._,_-_.. Ehaniall

[

s the tensor of the dielectric conatant. ne kc/o and O the

The z axis 1s parallel to H o’ the x axis lies in

: where 513
-k, = cosOk. The tensor 3

~ angle ‘between k and 3
- k, = 8indk, ky = 0y k;

. the plain of ﬁ and 3 y
. of the dioleotrio constmt has the shape

" Card 3/9

APPRO :
VED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8

s/os//61/o;1/ooz/ooz/o15 ,
Y B124/B204
The excitation of electromagnouo. e

1' s‘ ::Q’ 2 !"’ d" d"u a'l(v-o- b)'
= He

t"‘:v‘ s . RJE
v a) "1"‘2 et 2 Jordy ""’u T

u”H- oa—

b R
v R ) RJ’. T
15 B | |
o s ==fd "Wﬁﬁl-t:t)»_-
: :;”—T__,l—z (1—0-21' dvj_o"dvuo., ; 2 u,.s S ". L
¥ 5 e—

R JJ' cy
o ——-2209 2 v‘ldvldvum,‘,j_ ” %

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



s/057/61/031/002/002/o15
B124/B204

The excitation of electromagnetic ...
“ T Rall

4 21'.QE -~
= D oo )wfvxdendvum’

e 9= " . .
21!911 %ﬁs RJIJI
it v dv v dv,—F :

Sk gl Wsa-b ' .
ko, b__"!l"l]"'“’
y V— !

Con — n
Dt A wiv s
a ”' = - .
—_ t."o - —
Ofta = m,C 'y 67 ©ita ©r1a
dfo-
'

Yite qLO-__ 0
= T("’b G, +‘ctg s

[ 4 : : .
- Js(a) is its derivative, mgy end £ oy |
he particles

£ the distridution of t

and v, (v, apd vy
arallel to

icles

H-‘. . .

' -'Js(a) is a Bessel funct
e the density and equilibr
2? the kind . The functions f,,

;mpbnents of .particle velocity which are perpen

e The summation in (2.3) is carried out over a

Ehra 5/9

ion, J;
jum function o

depend on v,
dicular and/or P

11 kinds of beam part

APPROV :
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR :
PR _ REASE. 08/25/2000 CIA-RDP86-00513R0016532100
e EREESIN - JAN O ER R 05-8

89156
s/os7/61/031/ooz/002/o15

electromagnetic «-° B124/3204
| Ea. (2.3) )

g from -@ to *+® ..
al equation for E44 (obtained by

d in the form .
the dielectric

(2.5)

‘The excitation of

The integration of a v, i
a also when using the gener
The tensoT €13 iio§epresente
(2&4), where €33 denotes the tensor of
"colh" plasma, whose components are given by

‘in the plasmé.
may pe obtaine

‘Q mﬂc
(m—¥._ O =) =0,
¢ u(u -“llu) P !J _0

presence of the beame.

\ nold, if Y
les need not be taken

Should the inequalities

.The summand a;j is dub to the
k (9 =¥ ) % (-styg, =k, ¥ o) " and K, v«bo -, 1s the drift
city of the beam, the thermal motion of the partic

. velo
unt, where (2.6)

into acco
Card 6/9

APPROVED FOR :
RELEASE: 08/25/2000 CIA-RDP86-00513R0016532100
05-8"



APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001653210005-8

89156

‘ . , s/057/61/051/ooz/ooz/o15
The excitation of electromagnetic cee B124/B204 : :
I I A | ;
.=, = - Lo i

o 2w (kLo ‘ .
- wh e k"vo)‘ (- k”vo)ﬂ — vite ' '

422 (0 — ki) s (2' 6 ‘

]

Pk =)

@
¢, =
=
a

. S‘
;n__..—-
[

o
=
. -3

-
07 (w— k1) k1%
Tl —Epr— i

. I, ’
'Q- “’an 1%

o* [("’ - kll"o)-3 "-“"1?-] )

enote that the resp

and the cross bar 4
' For studyin
citement of th

card 71/9 .

e waves of the plasma,

g the effect of thermal leakege of the
the aquilibrium funct

refers %o the beam. .

beam particles by ex- .
jon of the bead .

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001653210005-8

89156
| 7‘ /057/617031/002/002/015
B124/B204
Th xcitation of electromagnetic ese
e e
| ' the form
distribution is chosen in : |
Particle . . | Td\ 2 7)
| ;____7____ [ Ao 2 2 (2.
for ™ (2m) ¥/ vy 298 4

gsumes the {form
where the tensoT éij a

_zﬂuﬂxrﬂm

- }Kvéé”ﬁ
—-2-—— zge™ [(—*2:')

R
I—2pl}i\/-w(z.). L ]

_2 {’—0—2:00 Tty‘x\lﬂﬂJ(f.)] 1 J

. = 2—— xoe"’s([ —'r) \/-w(z,)
! - = -] 2 2’“"(20)’ . \ '
;- ~%=Eﬁ¥fﬁ N
8/9 o= Eg—,z-zoe"‘ Ve, — 1) yoV2m(z),
' Card » A : =2 _

APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R001653210005-8"



Bt

"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8

8/057/61/031/002/002/015
The excitation of electromagnetic ... B124/B204

where I_ = Is(F) is a modified Bessel function, I = dI‘/gq,
’ & - ’
‘(I?" - k;.vh.n/wﬂd\' Zs = (w-suﬂ-k“vo)/ Gk\lvha,’ys - (w-suﬂqg)/ﬁkuvhc\'

and w(zs) is the probability integral. In the further course of the work,

equations are derived for the electron longitudinal oscillations, the quasi-
longitudinal propagation as well as the ion-cyclotron and magnetohydrodyna-
mic waves. Mention is made of A, I. Akhivezer, V. V. Zheleznyakov,

Ya. B. Faynberg, and V. P. Dokuchayev. A, I. Akhiyezer and V. F. Aleksin
are thanked for discussion and valuable advice. There are 12 references:

10 Soviet-bloc and 2 non-Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov
(Institute of Physics and Techmology AS UkrSSR, Khar'kov) )(

SUBMITTED: May 9, 1960
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ve V tor x =k corresponds to the £requuency 8 ( 1’2 ,
i 9 10 2/, et}
the so].\ition Of equa tions ( ) e.nd ( ) 2 (

sin 003

.
I _"LV—‘;-) .
—-."' =\ sinlvy

g | where (11) and
WU o= S 2, .
1f k aiffers only sllshtly from k, end kz’ w! =y _

(12) . 2‘&‘0:’!‘!\30( ‘) aa‘ (1_1_)_
‘/ u‘V‘coﬁU
ky [ o sin? 0 I ta,, 9_2_)
1 _,‘/2 Jkgleasin’? Iiv‘ov‘ ( ) a, |

—_(k — ki, s) sinfop .
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Cyclotron instability in plasma B020/B06T

the occurrence of the instebility for frequencies near
from (5), the growth increment is small compared with

5 2 LJH, strong-l

The authors studied
tige As may be seen

For high-density plasmas, where

" er instabilities occur in the case of disturbances with a wavelength of

the order of r,, for which growth frequency and increment are in the order
of iy In this case (. and g can be determined ‘only numerically.

There is 1 Soviet-bloc reference. i

tekhnicheskiy institut AN USSR, Khar'kov (Institute
Khar'kov)

~ .
the frequency if v ~ VA

ASSOCIATION: Fiziko-
of Physics and Technology of the AS UkrSsR,

SUBHMITTED: . Mey 9, 1960
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W RTL
AUTHYRS pakhomov, V. Iy »leksin,

TLTLE: Radiation of an eleciron noving on nelical orbits in a
mugnetically active plasma. I.

PBRIODICALY znurnal tekhnicheskoy fiziki, v. 31, no. 10, 1961, 1170 - 1184

TwATs The determination of the randiation intensity of an electron moving
in .. magnotic tield is significant for thermonuclear reactions, radioph) -
jeal and astrophysical problems. Several authors have worked in this
field:s a. G. sitenko, A. A Kolomenskiy (Ref. 1: ZhETF, 30, 911, 1956 ,
A. A. Kolomenskiy (Ref. 21 DsN SSSR, 106, 982, 1956), V. Ya: Lydman

(Ref. 51 ZhETY, 34, 131, 1958), V. L. Ginzburg, V. V. Zheleznyaiov

(Ref. 7 lzv. vuzov, Rudiofizika, 1, mo. 24 59 1959), and B. A. Trubanixo7,
A. 1e. Bazhanova (Ref. 8: S5Db. nFizika plazay i problema upravlyayemykh
termoyadernykh reaktsiy" - “ Plasma physics and the problem of controlicd
thermonuclear reactions", izd. AN 83SR, v. 3, P. 121, 1958). This —ri.ci2
deals with the detormination of the energy loss of & non-relativistic
elactron moving on & helical orbit in plasma. The mean thermal veloci®sy J{

curd 1/6-
4
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Rediation of an electron moving on .- B111/B112

of the electron is much smaller than the velocity of 1ight. ‘The apners’s
absorption due to thermal motion is taken into account. Proceeling ros

the Maxwell e uations and after carrying out a Fourier transformation

P e Y

-1 : -
B(,t) = ﬁ(?,w)elkl 1ot R4y for an anisotropic plasmd disperzed 1=
space and time, the authors derive general formulas for b and il in sghericci
coordinates, which are used to czlculate the intensity of the magnetlc
premsstrahlung of the electron. The following relation holds <or the
freLueggﬁ of the s-th harmonic L Qg T son‘f kgvy » Where

(,,)H = = R and vy are the projections of k and ¥ onto the direcsion
of the extornal rield. The summand Ky Ve takes the Doppler shift of toe

Py

frequency into account. The radiation intensity in the solid angle ¢l 13
given by T
-

C .
wioyt) 40 = 7% S’S'G-A}uxs H*S, - By Hygt

and H . ,. are the Fourier components of Ey E H’. md H'. respectively.

) g% 40, where Elﬂ’ Eggt Hye"

g

The magnetic brmss trahlung of non-relativistic particles in the f.ni:i-
sental frequendcy in dilute plasma ig studied. 3ince the refractive ind=x d‘
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Radiation of an electron moving .o ... B111/B112 .

in this caso is close to unity, the genoral formulas become simpler. The
solution of the dispersion eguation shovs that the attenuation factor of
the ordinary wave is conaiderably lower than that of the extraordinary ome.
Formulac for Ly EV' Hoy and Hy, whioh dosoribe outgoing and incoming
waves, are given. "The follov:ing relation is derived for the radiation

intensity of the extraordinary wave in the firat harmonics

2 2 2
a O V‘ .

w, = ——%—' (1 + coeax) e Z’QR, wnere

(SEiA o] .

. v )2 2 2
) 1 4} 52 (1 _+ cos %) Ya
2, ==\ + axp { - » v./0. The radiation in
2 "7 V2 oy lloy [eos ki ( 2v2) » Bev/

higher harmonics for dilute plasmas is cnlculated as well., The condition
8 /3“3 &1 (s - number of harmonicsj Bnj - refractive index for the ordimary

wave ' (j = 1) and for the extraordinary wave (J = 2)) must be satisfied
here. For the radiation intensity of the s-th harmonie in the unit solid

angle one obtalns
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Radiation of an electron moving On ... B111/B112
meppgee R N R e o e
w,, () ="55 P2U,® Ll (4.n
ae Wherg
i

oain?§ (sngsin )92 cos" 4005 {8)

U; )= ‘ ’
+€) 2% (s 1)2cost® \ i—‘-gl' [ sint0(sy — o)+ 43 (0 — n} »in0)]

0,,(0)—_-(—n}|in0i"'{--o-c,n,con—o-l,nin 0{%))( “ ..)
cos 0-+-(s, + 0 (n) sin*6 — )P, '

‘ »)((n:,—cr- .)'o.euO—o—n,[l,n}

nnln!cn.ul(n}r-l)

«~(3- v)-—l(l-—v)‘-—nm’. '
lar distribution of the radia-

Jq= .
cJ 2(11-1—-'-0-0'«.'0).}
¥y nj&ﬂ. the angu
e oleotron in the first harmonics diffors con-
e vacuum. The emissivity and absorptivity of

are given by

Although for a low densit

tion intensity of a singl
siderably from that into th
a plasma for frequencies near 8Ly
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Radiation of an elcctron moving on ... Bt11/8112
- 1o 3 L w—awy (4,16) (enmtisaion),
() I Vin eu;m.p Zs1U,0)e ™, 5= V2 wingcond

0£J((JS) - 2:¢SJ (absorption) haore %, - kzj(klj)cos y, and 1L534 ure the

corresponding Fourier components. A. I. Akhiyczer is thanked for advice.
S. li. Rytov (Ref., 131 Teoriya eclektricheskikh fluktuatsiy i teplovogo
izlucheniya - Theory of elactric fluctuations and therm:l radiation, Izd,
AN 038R, bl 1953) is mentioned. There arc ! figure and 13 referencess :
12 Soviet and 1 non-Soviet. The reference to the English-langunge , i
publication reands as follows: Ref. 43 R. q. Twiss, J. A. Robaertz, Auat,
J. Phys., II, no. 3, 424, 1958.

ASSOCIATIONs Fiziko-tekhnicheskiy institut AN USSR, Khar'kov ( Physico-
technicnl Institute, 43 UkrSSR, Khar'kov)

SUBHITT .D: January 31, 1961

Card 5/6°
J

A G S Y O T A R R T R S  ZRR BT SR 1 S T

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE: 08/25/2000

! CIA-RDP86-00513R001653210005-8

Z o 3% L S AN s G D A R o s W LA S

25206
' _ . s/os6 61/040/006/027/031
29 6714 3125/8202 ‘
. . ' e
AUTHORS: Akhiyezer, A. 1., Kitsenko, A. B., Stepanov, K. H.
TITLE: Interaction between charged particle currents and

low-frequency plasma oscillations - ?

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40y
no. 6, 1961, 16866-1870

PEXT: The authors deal with the interaction between a compensated bean

of charged particles and the low-frequency oscillations of a plasma
(mainly with the magneto-acoustic waves and the Alfvén waves) in a
constant field in parallel direction to the beam and in the absence of
collisions. If the plasma is rarefied to such an extent that the
frequency « of the oscillations is much higher than the frequency 1[t of
the collisions, the plasna oscillations must be described on the basis of
the kinetic equation. With wW<T«1 the plasma can be described hydro- ;
dynamically. The authors- studied the case wtT » 1. The general dispersion
equation for plasma oscillations in an external magnetic field with random:
distrivution function of the particles with respect to the velocities

card 1/7
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Interaction between .charged ... : 3125/B202 %\ '
reads as follows: ant & Bn + C =0 (1) where n = k¢/w . The wave :

vector ¥ and the quantities A, B, and C are determined by the components *,v
of* the tensor of the dielectric constant &ij' Furthermore, it is assumed s

that.buxbhi, kv0<<lJHi vhere uHi is the gyrofrequency of the ions, vy

==('I‘i/1.1)1/2 the mean thermal velocity of the ions (T, denotes the tempera-

ture and 14 the mass of the ions) and v, the velocity of the beam. Under

these conditions (1) falls into the equations (kc/w)2c0920—€.11 -0 (3)
AT

and (kc/f.d)2 - Epp - a§3/e” - 0 (4) describing the Alfvén wave and the

sound wave, respectively. If the velocity distr;bution of the particles

fo.1 = m . \"N m,, (v —ve)*
in the beam has the form 1 ="ny 23771) expi— 2T, , (5)
- ., [

(pé density of the particles in the beam,-Té, Ti temperatures of the
electrons and ions‘of the beam, m = m, My s N)

Card 2/7
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Interaction between charged ... B125/B202
02 (@ — k  Vga)? Qhnl = ‘
e =1+ 2'__u_(_,__:__i_)_ ' £y = &y + 2 "‘“T—; 2i Vﬂ sin? 0z, (2a), !
a 00" a Yia ) . ]
. Q: . X . ’ ‘ ;;..‘a- )
by =14+ 2 o (L VRzaw (22)),
a i a i
Q’ . .
£y = — g___mth VA tg 0zaw (2a), © -
rae ' ) . : W
- 9 8 ©—kyU :
w(Za)=ez“(j:|+7=:Xe"dl). 2u=-}7‘,2-kf:-v'%- ) .l
¢ a
. [}

Q= dnetngafma, Vi =Tofms, oua=eHomac, ky= kcos8

holds with Maxwellian equilibrium velocity distribution of the electrons
and ions of the plasma. The upper and lower signs in w(zu) hold with

k; > 0 and k< 0, respectively; the index o denotes the types' of all .

particles of the plasma and the beam. yith the aid of (6) expression ' 2D
o g, PR 1001 07— 070 7 |
h Q}l_*_n'l e ° ()
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Interaction between=cherged: ... - R®125/3202 :
for the frequency of the Alfven wave modified by the ,existence of the '
beam is obtained from (3). Due to the excitation of the Alfvén waves the.
atate of the system plasma - beam ip -unstable if condition

, : > Vi + VY, (8)

rae Va= Hol VIRAGH, V= Hy/ VxR M, '
is fulfilled. with sufficiently low densities of the beam the excitafion
of the Alfven waves is impossible as long as the coupling between the
Alfvdn waves and the magneto-acoustic waves is neglected. When consider-
ing this coupling an inetability is observed alsd with those densities at
which (8) is not valid, In the following study of the beam by means of .
the magneto-acoustic waves the density of the beam is assumed to be small
as compared to the plasme density. With kV£« KL kve the solution of the

dispersion equation (4) has the form . 4

Wy = KV ., wx = ’;’ (V’A -+ s* 4 l(V3\ -+ 5’)’ - 4V3*s’ cos’ol%)' (9
with lacking beam, where s = (Te/M)1/2. With V,~s the quantities V, are
also of the order of magnitude s. In this case the condition “JX’RVi

card 4/7 ' *
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holds only for a strongly nonisothermal plasma (Te>>Ti) while the ,
magneto-acoustic waves with -Te,é Ti are strongly atteriuated. Besides, . ’
also\o)-k”v052> kv! holds. The dispersion equation (4) then reads as ! :
follows: w = k, vy o+t (10) with 2| kK, Vol + Under the conditions

studied, the state of the system plasma- bea'n is unstable due to the : o=
excitation of the magneto-acoustic waves. If Yo does not lie in the

interval s <vo(VA this instability occurs even'w%tﬁ Aeglect%on of

1L(h156:1). With v _cose—V,, (13) holds. With the maximum (resonance)
interaction (with Vv, = vocose) the increment of increase of the-oscilla-‘;;
t 1/2 but to (né/no)1/3. The solutions

(10) to (13) of the dispersion equation (4) hold for a strongly non-
isothermal plasma. With Tei,Ti,

tions is not proportional to (né/no)

o= )'/n!‘5 N Q; [a?— gg)l‘h (l4) ¢
= (= 0 =
“m, [z:(,g) (n2 —_ c;g)) — 8.(.,2)' llln ’
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igs obtained with neglection of the thermal motion of the electrons of the f'
beam. E;j is the component of the tensor of the dielectric constant of '; N
the plasma without beam with ti= k“v “ An instabili*y also occurs with ‘
'1‘e ES ’1‘i if the plasma oscillations’ Are weakly attenuated. With . ‘

kv-}L(\’ lw - ktz"oé K4 I(v"3 the thermal motion of the electrons in the beam has 4L }
to be taken into account. (4) then has the solution W= 11:“vo +E :
;S Y kvl (15) where & is obtained from (14). If k v, lies near the s
elgenfrcquency kVi éf the magneto-acoustic v'ilaye’ in the nonisothermal . -
plesma W= kV, + €, |k(v cosd - V)« fv | (16) holdp where £, 18 to be »
determined from (13). These formulas hold for sufficiently low tempéra- .

]

tures of the beam W - k”vo;“» kvi. With sufficiently small né/n,
=u_ + iy, holds with

Vi, sint0 (&, -+ + £) Y : :
L= ( ) *

T= = TR TR =1, TG =) +

I T T e T R T N IR T
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A beam witn low density and nhigh energy spread of the electrons and ions
generally does nct cause a magneto-acoustic wave in *he plasma. Thare
are 9 references., 7 Soviet-bloc and 2 non-Scoviet-bloz. The two most
recent refaerences o Znislish-language pubiicaticns read as follows:

D. Bohm, E. Gross. Phys.Hev.,75, 1851, 1864, 1949. I.5. Bernstein.

R.}i. Kulsrud. rhys.¥i., %, 937, 1960.

ASSUCIATION, TFizi#n-tekbnicheskiy inaticac dkadenii nauk Tkrainskoy &5k
fMnatiture of ghysizg and Pechnsicagy of cus fondany of

...........

“1ences of cne UL ainskaya SSR)

N

PR

SULRLTITED Jawmary 17, 196!
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ACCESSION NR: AT4036038 ' 8/27'61/63/000/003/0003/0011

AUTHORS 3 Kit..nko: A. .0, 't.p.mv. K. !. ..

a3
R i

TITLE: Investigation of plasma oscillations in the ﬁualihydrody-
.namic approximation °

S8OURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 34, Kharkov, 1962. Pizika plazmy* i prob~
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady* konferen-
tsii, no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 3-17

TOPIC TAGS: plasma oscillation, magnetohydrodynamics, ionized
plasma, plasma ion oscillation, plasma wave reflection, terrestrial
magnetism, solar corpuscular radiation, ionosphere

ABSTRACT: The longitudinal o-cillationl of a plasma with noniso~
tropic distribution function, and the excitation of magnetohydrody=

Card 1/3 . .. .. _ .
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namic waves in interpenetrating plasma streams with nonisotropic
particle velocity distribution functions, are considered on the
basis of the quasihydrodynamic equations. It is confirmed on the
basis of these equations that one-dimensional Langmuir oscillations
of an electron gas can be regarded as adiabatic with an adiabatic
exponent vy = 3. The effects of the ions on both high-frequency

and low-frequency oscillations are considered. It is shown that
anomalous dispersion occurs in both frequencies. In a plasma con-
sisting of two species of ionn, plasma resonance in the region of
both high and low frequencics has the same distinguishing features,
namely the limitation of the yrowth of the rofractive index because
of the presence of thermal motion of the plasma particles, and the
appearance of a new branch of oscillations (plasma waves) with
anomalous dispersion properties. An experimental investigation of —
the propagation of radio waves through a plasma at resonance makes
it possible to determine several important characteristics lof the
plasma. The excitation of magnetohydrodynamic waves when streams

e e e —_— ———t R e
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of charged particles pass through a plasma is of particular interest
in connection with the interaction between solar corpuscular streams
in the upper ionosphere, for the plasma instability arising in the
case of such a stream can leail to variations of the earth's magnetic
field and to the appearance of ultralow frequency radiationm. *In
;conclusion the authors are deoply grateful to A. I. Akhiyeser for

| interest in the work.® Orig. art. hass 32 formulas.

ASSOCIATION: None

SUBMITTED: 00 o DATE ACQ: 21May64

SUB CODE: ME, AA " s.--/MR REF 80V: 016

LIS T
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AUTHOR: ‘W

“TITLE: Cyclotron resonance in a plasma

PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; doklady I
konferentsii po fizike plazmy i probleme upraviyayemykh termoyadernykh
reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. QSR, 1962, 45-52.

TEXT: The propagation of electromagnetic waves in an unbounded plasma is investigated on
the basis of the kinetic theory for the case when the frequency of the wave is close to the cy-
clotron frequency of the electrons or of the ions (or is a multiple of these frequencies). The

refractive indices and the attenuation coefficients are determined. The expresrions are

found to be generalizations of those obtained previously by other workers. Account is taken

of the thermal motion of the electrons. The limitations under which many of the simplifying

assumptions are made are indicated.
There are 14 references, of which one is in English (J. E. Drummond, Phys. Rev. 110, 293 .

(1958).
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where 1 is the length
of a standing wave acce
lenses per period,
motion is given by

of the lens, Pr

ive tubes

There are 2 figures and 3 tablés.
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AUTHORS 1 Akhiyezer, A. I., Faynberg, Ya. B., Selivanov, N¢ P., :
Stepanov, K. N., pakhomov, V. I., Kovalev, 0. V., Khizhnyak, :
N. A., Gorvatemnko, M. F., Bar'yakhtan, V. G., Shanshanov, A« A«

TITLE: Linear electron accelerators for high energies
SOURCE:s Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fize=
tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow,
Gosatomizdat, 1962, 243 - 309 v 7[
o

PEXT: This paper, finished in 1955, is a voluminous report on the most ;
important results obtained at the Fiziko-tekhnicheskiy institut AN USSR N
(Physicotechnical Institute AS Ukr3SR) between 1948 and 1955 as to the
proper choice of an accelerating system and its optimum parameters as well
as on the dynamics of the electrons inside the accelerator, One of the most
efficient systems is the n/2 traveling wave type accelerator segmented by
annular metal disks (designed by V. V. Vladimirskiy). The calculation of
such a waveguide with the walkinshow-Brillouin method (3. Appl. Phys., 20,
634 (1949)) is demonstrated. The radial motion of the electrons in a Bev-
accele;ator under the action of terrestrial magnetiso and gravity should be
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Linear electron accelerator... B125/B108

compensated by the combined magnetic fields of rectilinear currents and a
small number of electromagnets. In such a case, detectors are necessary
indicating the displacement of the bean by the fields of the correcting
magnets. Owing to the great length of linear accelerators, an additional
radial focusing on the principal section is necessary. In the first section
and in the injector this will be achieved by strong longitudinal magnetic
fields. 1In the principal section radial focusing can be achieved by short
magnetic lenses (diameter 50 cm) producing a longitudinal magnetic field of

~ 1000 oe/cm, or by a system of four-pole lenses. Both systems can reduce
the beam radius at the output of the accelerator to 0.5 em. There are
1 figure and 18 tables.,
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w bW ST = 0.

H (2) dz\ (6)

z
{ .

u =wexp\—2—es xt)
Te

particle energy, and after having taken the
ames the fora

where E is the
the deviation ass®

and u = X * iy,
and Fy into account,

random forces F‘
2 é;

kel ) \

F_ (") cos % In '-c(—%;!) 4 I-‘,(u') §\n !f" In '1‘-(-%;)5} X (24)

L en P .
X Slﬂ—-i— ‘llmdll . !

he number of the coil. The deviation

.nd Fy'_' '?xo
ht jnclinations 0O

by substituting F;—??y

arising from ll.ig

where k1 = }11/30, k2
in the y-direction is obtained
Estimates aB to the forces Fx and Fy
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where T is the plasma temperature
hi
oe" = ilew (k, w) - € (x, m)J is the anti-hermitian
mn nm - mn —

part of the dielectric-constant tensor for the plasma ,%a
smn(E' w) and

1

‘P(}_Sa w) = ——Y S ei(mt-kr)({)(r. t)dr dt .

(2%7)

In the present paper the authors make use of Eq. (1) to
investigate fluctuations in the electromagnetic field in an
infinite plasma. A discussion is also given of the notion
of the charged particles in plasma under the action of
fluctuating clectric fields. Formulae are derived for the
correlation functions for the electric and magnetic fields
in plasma located in a magnetic field. The asymptotic
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behaviour of the correlation functions at large and small
distances is investigated in the isotropic case. The paper is
entirely theoretical and no numerical computations are
roportaed. Acknovlodgmonts to A.T. Akhlyezor, V.I. Kogan and
V.P. Silin for discussions and advicae. Thore Lo 1 Llgure.
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¥.3., and Knomenyuk, v.V. (Khar'kov)

2oility conditions for magnetohydrodynamlc equi-

!

.
PERIODICAL: “”""laduuja natematika 1 mekhanika, v. 20, no. 3,
b e .
1662, 466 - 470
. efimed  t} _
R Leability of @n ideally conduciing s1uid is defined, tni iir/
SRR P C T ihat Liven by the suthors in an earlicr Worx
..-Z.;'u-u.. 'J-A“L:....ac: PO :.E."‘I"‘?ff apitoria ale QS:Lb-.BLGd' “h&kko
“egeSSF:i ?“:s;::: :‘;li:v* ;*e*ry —rincizle. T-:; smzll dizzlace-~
zre relzted Io Tne _-EnIWE 2LETEY ¢ siz-2. =
rents £(r, ), o7 ~iuid, tne egustions ol Zotiom are
Fi@)+ LG (=123 _ (1.1) -
) = v Gup) + 1o (pdivi) — _ .
] : (1.2)
wLere
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Cn stability condiwions 0T e ol
‘ 1 T < density ressure

nd H being ithe equilibriun v%.:.ues} 2; \.ni g‘és-&v{'vgscosity co-
P _P,\a:‘c:ic ricld, v - the adiabatulc index, 7 and o = Y ry -
fallc‘i‘éf{té fne solutions of Eq.& é.'l)’”saz‘;s;éssgons o Y ned j’
R rditions, are denové ¥y 5. =X 83 sots ons
Sor i}q;t‘*;;e?g:dlzx) “:.'”d potential energy (G). The novavionh
for the & tic- (T) ¢ :
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3 .. .
° iy: oy = i (2.1)
— )y = ndr-:-a?.% —;—) dr, pa{3()} \p;
nGl P\ oble, if for any
. RS PR + e p
. troduceds. By definitiorn, the equ;;}orlg&. is gﬁa’g i%
aI‘e'lx'b'vrmium"".is"nass:ﬁole <o find positive 0, SO v at
positive &, 17 pos : : (2.2)
| ?1(30(")}<51- pa (5o (1)} <01
. o . ’s)
trer Tor all v >=0 . ) . (
- Gen @R < afEniE G
s o1eo ] ih ositive-definite func=-
c1ito is also defined, as well as The POSTLITETLELC L L iin):
TreTent LT ATn. Theo: %z,1: {(Tne necessary stability-cor :
“iorazs Voond T Theorem J.li it Y aviscid fluid be stable, 1T 18
ST thanmoan fdenliy COmIUCEIRE T TH(:). Tnooven 3.2: (The suf-
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-

-
& is whe angle vebtween k and HO. First, the oscillations corresponding

to the “fast" miagnelosonic wave are investiguted. It is assuned that
{ &

e A i . , . . : .
v, viyov /s, vi‘m/m, the indices e and i denote electrons and ions
iy H H 5 ’ <

reupeutively, the primes velfer o bews sagticles.  Tho solution of (1) ib

s E .3 4 RLEre - V,*,‘_-. e e e
* . . P P e
- nugcosfs Vopgn (Vi Vi —vpenet
0, =k 4% ﬁ"fr' 4 4 5 ) , 3y
- ny -+ Ny
Vo= Ho P .
pme e Ve
virny ¥ Ann M R
- 4 -~ » . c oy 1 es e .2 12 ~ . s
from (3) follows the instability condition v >V, + V.= . Consideration
4% H
of the kinetic effects shows that instability may also occur at
2 ,2 R |2 [ . .- 3 - iy jee ! ' arav
vo<\,._,‘ + VA . In this case, W=+ 17, “tl“ 5.:5. On the abave
assumpiions, the disversion equation for "slow" magnetosonic waves reads
L,g(u,k) = 0 (6). For the case ;»= k, v I>kv,, (6) gives }
b : ’ \
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2=k, u + iy, where

Then the ingtability condition is

(19)

#. I. ikhiyezer is thanked Tor advice. There are 7 references: 6 Soviet

. 4 [ §
and ! non-Soviet. The reference to the English-language publication reuds
as follows: I, H. Bernstein, R. . Kulsrud. Phys. Fl., 3, 937, 1360

SUBIIVYED:  January 31, 1961 (initially)
iny 3, 1961 (after revision)
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" AUTHORS: Pakhomov, V. I.; Stepanov, K. N.
" pITLE: Radiation of low-frequency waves by ions and electrons in a. '
magnetoactive plasma

' SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo !
| termoyadernogo sinteza. 3d. Kharkov, 1962. Fizika plazmy* i prob-

* lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady* konferen-
tsii, no. 3, Kiev, Izd-vo AN UKkrSSR, 1963, 17-36

TOPIC TAGS: magnetoactive plasma, plasma electromagnetic wave, _
. plasma ion oscillation, plasma electron oscillation, Cerenkov radia= '
tion, bremsstrahlung, cyclotron radiation, plasmoid '

" ABSTRACT: Cyclotron radiation of ions having a velocity of the or-
der of the average thermal velocity of the plasma ions is considered.
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! In addition, the Cerenkov radiation of electrons in the low-fre-
: quency region is considered. The intensity of radiation is deter-
" mined with allowance for cyclotron absorption of the emitted waves
{ by the plasma ions and the Cerenkov absorption by the plasma elec- i
i trons. The radiating and absorbing ability of the plasma and the ‘
i equilibrium intensity of radiation in these frequency regions are
-1 also determined. The expressions obtained for the intensity of
| radiation of an individual particle can be used also to estimate
U Xhe intensity of radiation of charged-particle plasmoids woving
| through a plasma. If the plasma dimensions are smaller than the \
i radiated wavelength, then the intensity of radiation becomes propor— ;
' tional to the square of the number of particles in the plasmoid (co- |
' Jerent radiation of the plasmoid). In the case of low frequencies, \‘
! which is considered in this article, the wavelength is large and P
. therefore the radiation can be coherent even at relatively large, i
- plasmoid dimensions. "In conclusion the authors are deeply grateful '
. 'to A. I. Akhiyezer and V. P. Aleksin for a discussion of the work
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the medium are small. It is shown that in the transparency region,
wien the damping is small, the correlation radius coincides with

ne attenuation length of the electromagretic wave. General ex-
sions are first derived for the correlation functions, after

: correlation functions are obtained for large distances.
on functions for high frequency (electron) oscillations
ted, as are the spatial correlation functions in the
region. “In conclusion, the authors express deep

. I. AXniyezer and V. I. Pakhomov for a useiul discus-
with the work.” Orig. art. has: 8 figures and 35

t
o
n o

@

ofiRi¢}
4R

A\
9]
r
‘.l
4]
,J

e

.
5
t
()l
3
LA T

3
3
Q
2
o
-
[N

o
[ TH o

3

<

[
Q ¢t =

}J

¥

A
(g}
[
‘(} 3]
<

“HoQ K
SR
soer |
(=]
1
§i
oo o
(@]
o)
= O
:;i

o’
@ ot
¢!

g W o
’1
o
I}
3

O
(&}
|
©
-
fJ

ASSOCIATION: None

SUBMITTED: 00 DATE ACQ: 21Mayé4 ENCL: 00
SUB CODE: ME NR REF SOV: 007 OTHEER: 000
Card 2/2

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



N "APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8

e A T B I IO 2 W L5 00 51 R U RS AN Dl R St

ACCESSION NR: AT4036046 S/2781/63/000/003/0096/0109

AUTHORS : Vasil'yév, M. P.; Grigor'yeva, L. I.; Dolgopolov, V. V.;
Smerdov, B. I.; Stepanov, K. N.; Chechkin, V. V.

TITLE: Absorption of high-frequency energy by a plasma near ion
cyclotron resonance. I.

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
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tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 96-109

TOPIC TAGS: cyclotron resonance phenomena, plasma heating, plasma
thermal excitation, plasma magnetic field interaction, microwave

plasma
ABSTRACT: Cyclotron absorption of electromagnetic waves excited by
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current flowing in a coil surrounding a plasma cylinder are consi-
dered. The heating of a plasma by cyclotron excitation of strongly
damped (ordinary) and weakly damped (extraordinary) waves is dis~-
cussed. General expressions are derived for the power absorbed by
the plasma (for the energy flux inside the plasma per unit length

of the plasma cylinder). Since the general expressions are rather
complicated, a few limiting cases are considered, namely when the
wave frequency is close to the ion cyclotron frequency, high ion-gas -
temperature, long-wave oscillations, and short-wave oscillations.
The case of a low density plasma is also considered. Other topics
touched upon are the influence of collisions on the heating of the
plasma, the excitation of weakly damped (extraordinary waves in a
plasma cylinder, and the heating of a plasma consisting of a mixture
of two species of ions (such as deuterium and tritium. Orig. art.

has: 2 figures and 24 formulas. ‘
ASSOCIATION: None
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* | AUTHOR: Aleksin, V, F.; Stepanov, K. N, X;Z/

TITLE: Spatlnl correlation of fluctuating electromagnetic fields in plasma. 2..

9l

SOURCE: IVUzZ. Radioﬁzika, v. 6, no. 3, 1963, 480-487

TOPIC TAGS: electromagnetic field, plasma, fluctuating field, magneto-active
{ plasma, plasma resonance, gyroresonance

ABSTRACT: This is a continuation of these authors® work (Izv. vy*ssh. uch.
zav., Radiofizika, 6, 297, 1963). Correlation functions for Fourier components
- (with respect to time) are found for fluctuating electric and magnetic fields in a

. magneto~active plasma near plasma resonance, electron - ‘gyroresonance and ion |
' gyroresonance. ''In conclusion, the authors feel deeply indebted to A. 1. ?
! Akhiezer for discussing their work. " Orig. art. has: 2 figures and 14 formulas. :

ASSN: Physicotechnical Institute, AN UkrSSR.

..Ccrd 1/’[ B

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86 00513R001653210005 8

B ST S P I T i N Te W bigrarsieng st &Hi*mawmu O

KRASOVITSKLY, V.B.; STEPANOV, K.N.

BExcitation of electromagnetic waves in a plasma by an ion beanm.

9 163,
Izv. vys. ucheb, zav,; radiofiz, 6 no,5:1056-1059 (MIRA 26:12)
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AUTHORS 3 Pakhomov, V. I., and Stepanov, K. N.

TITLE: On the radiation of an eleotron moving along a spiral in a
magnetoactive plasma III

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, no. 4, 1963, 437 - 443

TEXT: The magnetic bremsstrahlung and Cherenkov radiation of an electron
is studied theoretically. Expressions derived earlier by Pakhomov, Aleksin,
and Stepanov, and by Eydman, for the radiation intensity and the absorption
of radiation by the plasma become inapplicable if the frequency

wg = 8y + k“v“(s = 1,2,3...) of the emitted radiation approaches one of

the fundamental frequencies w or &_, respectively, of the longitudinal

plasma oscillations in the magnetic field, because in this case the index
of refraction of the ordinary or extraordinary wave, respectively, be-
comes infinite. If the thermal motion of the plasma electrons is taken
into account, the index of refraction remains finite even for WA o It
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On the radiation of an electron... B163/B234

is shown that in the case of double resonance the intensity of the magnetic
bremsstrahlung of electrons whose velocity is of the order of the mean
thermal velocity v_ of the plasma electrons, is increased by the factor

(c/vr)a+1 (s = 3,4...) as compared with the radiation intensity in the

vacuum, where ¢ is the velocity of light. For the Cherenkov radiation
(s = 0) of "fast" particles it is found that the total radiation losses
of a nonrelativistic particle moving along a spiral are finite. There are

2 figures.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Kharkov (Physico-
technical Institute of the AS UkrSSR, Kharkov)

SUBMITTED: April 4, 1962
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Akhiyezer, A. I.; Akhiyezer, I. A., Polovin, R. V.; Sitenko, A. a.;

Collective Qmﬂlatimm_plamg{&nektimyye kolebaniya v plazme) Moscow, '
Atomizdat, 1964. 0162 p., 1llus,, biblio. 3,700 copies printed.

TOPIC TAGS: plsesma physics, plasma oscillation, charged particle, megnetic field
Plasma stability, ,particle distribution, particle scatter

PURPOSE AND COVERAGE: This book is a presentation of the theory of linear
oscillations in "Collisiouless" plasma in which paired collisious do not exert
significant influence on its oscillations properties. Three basic problems are
presented in the book: “natural oscillations spectra, stebility snd instebility
of various particle distributions, end fluctuations in homogeneous plesma, The
book will be of interest to sclentists working in the fields of physical end
technological problems such as: diffusion of radio waves in the ionosphere -
end other plasmas, steller radicemission, microrediowave emplification and genera~
tion with the aid of plesma, scceleration of cherged particles in plasus, rellx- .
ation in plesma, plasma disgnoeis, etc.
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. | AUTHOR: _Sizomenko, V.L. (Knar'kov); Stepanov, K. N. (Khar'kov)

TII'IE:‘ The stability of tangential discontinuities in magnetohydrodynemics

SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1964, 23%-30

TOFIC TAGS: tangential discontinuity, ste.bility, ideally conducting fluid, com-
“pressible fluid, strong magnetic field, stability region , sound velocity, mag-
BE netohydro(bnamics :

ABSTRACT: The authors investigate the stability of the tangential discontinuity

of an ldeally conducting, compressible fluld in a strong magnetic field when the
Alfven velocity along both sides of the surface of discontinuity V,y-» is con-
siderably greater than the velocity of sound. It is shown that the tangential
discontinuity is unstable if the magnetic field docs not change in direction {or
rotates by 180°) in passing through the surface of discontinuity and 1f the veloe-!_
1ty jump of the fludd v is not collinear to the magnetic field. If the velocity v|
is collinear to the magnetic field, or if the angle between the magre tic flelds
along both sides of the surface of discontinulty 1s not close to zero, then the

ACardyfp
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tangential discontinuity is stable when ¥ £ V¥, and unstable when U > U%, where
U#* 15 the order of the Alfven velocity. The boundary of the region of sl:ability
U = U* is also found .for e number of limiting cases. It is shown in the gencral
case that a strong megnetic field stabilizes the tangential discontinuity when
0 £ v & V,1,2. However, the exact determination of the upper boundary of the
stability region is, apparently, possible only through numerical calculations.
Orig. srt. has: 7 figures and 26 formulas. : - :

ASSOCIATION: none
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AUTHORS: Krasovitskiy, V. B.; Stepanov, K. N.

TITLE: Passage of ion beams through a plasn;a

SOURCE: IVUZ. Radiofizika, v. 7, no. 1, 1964, 83-93 K
TOPIC TAGS: plasma, electromagnetic waves in plasma, ion beam in
plasma, electron gyrofrequency, ion gyrofrequency, thermal velocity,

dielectric tensor, longitudinal propagation, quasilongitudinal pro-
pagation, quasitransverse propagation, injection angle

- ,ABSTRACT: This is a continuation of earlier work (Izv. VUZov,
. Radiofizika, v. 6, 1056, 1963) on the excitation of electromagnetic

waves in a plasma by an ion beam of low density and large thermal ?-'-'

" velocity scatter, in the range between the electron and ion gyrofre- .

quencies, with the ions moving parallel to the magnetic field. 1In
the present work the ions are assumed injected at a large angle to
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the field, so that both ion beam velocity components are much larger
than the thermal velocity. The dielectric tensor is evaluated for
this case, and waves excited by quasi-longitudinal, longitudinal,
and quasi-transverse propagation are analyzed. It is found that the
growth increment for oblique injcction is appreciably larger than
. for injection parallel to the magnetic field. As a numerical exam-
ple it is shown that a plasma of density 106 cm™3 propagating
- through the upper atmosphere with garallel and perpendicular veloci~-
' ty components each equal to 7 x 10° cm/sec (as against a thermal ve=-
© locity of 10° cm/sec) has a growth increment v ~ 0.2 sec 1, covers i
+ ~3.5 x 10% km during a time on the order of 1/y. and radiates at a
‘ frequency ~3 x 103 sec”l. "in conclusion, the authors are deeply
. grateful to A. I. Akhiyezer and V. F. Aleksin for a discussion of
' the work and for useful advice." Orig. art. has: 1 figure and 33 R

_ formulas.

s i  —  n

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR (Physicotech=
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ACCESSION NR: AP4040297 8/0057/64/034/006/0974 /0983 |

':AUT,EOR: Vasil'yev, M. P. ; Grigor'yeva,L.1.; Dolgopolov,V,V, ; Smerdov,b.I,; _ltoplov.w
: KeN. ; Chechkin,V.V, ’ :

-~

"TITLE: On the absorp:ion of high frequency energy by a plasms at frequemcies mear
! 4on cyclotroa resonance. 1.

;,SOURCE: Zhurnal tekhnicheskoy fiziki, v,34, no.6, 1964, 974-983 .

{ TOPIC TAGS: plasma, plasma heating, cyclotron resonance uiono.on-. electromagnetic i
| wave absorption !
‘ . L]
§ABS'A'MC‘I‘: The absorption of electromagnetic waves by a plasma at frequencies nesr !
j the ton cyclotron resonance, discussed by T.H.Stix (Phys.Rev.106,1146,1957) as a i
, means for heating a plasma, is treated theoretically for a cylindrical plasma flll-!
i
‘-c———
|
|
]

B e L e AUV

,ment of constant density. The high frequency electromagnetic field is assumed to be

" produced by traveling waves in a helical winding Surpounding the plasma filament.

The slight modifications required when the excitation is by standing waves in the
helix are derived in an Appendix. Damping both by ion collision and by cyclotrom
_&bsorption, the process inverse to cyclotron radiation (magnetic bremsstrahluag), Lo
. 1

f .
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ilre ‘included in the treatment. A general expression for the energy flux is derived,
1 and this is simplified and discussed in more detail for a number of limiting cases,
The curve of absorption versus frequency is asymmetric, and the maximum absorptioa
occurs at a frequency somewhat less than the Larmor frequency. The absorption of
the slightly damped extrsordinary wave is discussed. This can become importaat whea
the skin depth is too small to permit adequate penetration of the ordinary wave.

! The resonance, however, is very sharp, and it might be difficult to saintain ade-
gquate frequency control. Excitation of a plasma containing two iom species at the
Larmor frequency of one of them produces a relative motion of the two ioa species
of the type discussed by 8.J.Buchsbaum (Phys.F1.3,418,1960) in connection with the
low frequency hybrid rescnance. "The authors express their deep gratitude to A, I, |
Akhiyezer and K.D.Sinel'nikcv for valuable advice and discussions of the work."” )
Orig.art.hass 40 formulas and 3 figures.

ASSOCIATION: none
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| AUTHOR: Vasil'yev ,M.P.; Grigor'yeva,L.1.; Dolgopolov,V.V.; Smerdov B.1.; _gg_,-q. ‘
| K.W.; ChachkinV.V. : " **»%,~
i TITLE: Experimental investigation of the absorption of high frequeney energy by o !
: plasma at frequencies ReAr cyclotroa resomance. 3. : ‘

-E SOURCE: Zhummal tekhnicheskoy fisiki, v.34, no.6, 1984, 204-993 . . ‘; .

§forxc TAGS: plasma, plasme heating, Cyclotrom rescmaace phencaens , electremagnetis |

| wave absorptiom, hydroges plasma R

‘o [ ] 5 .

ABSTRACT: The absorption of high frequency energy by s hydrogea plasaa at freguen~;
jotron FeSOrance was investigated experimentally.

' was formed by discharge of & ¢ aicrofarad capacitor, charged to 3 te 8 WV, |

' two cathodes st the ends of an 88 ca long 6 cm diameter discharge tube and a8 amnu-

: lar anode located 6 ca froa one of the cathodes. The period of this systea was 3 -

' microsec. A longitudinadl magnetic field up to 6.5 kOe was produced by discharge of '

‘s 0,006 farsd capacitor bank through an appropriate solenoid. The period was 18 ad

i 11sec, and the tield could be considered constant during the 500 microsec cbserva- . ..

i
'
;
!

i

!
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[tion time. The magnetic field strength increased at the ends of the discharge tube,
fthul providing magnetic mirrors for confinement of the plasma. The high frequency
icloctmlncnouc field was produced by currents in a 7 cam diameter 7/8 cm pitch hel-
i 1X, coaxial with the discharge tube and loaded every 7 cm by a 450 micromicrofarsd
gclptcltor. This line was coupled to & pulsed self-excited oscillator operating at

: 7.3 megacycles/sec. The density of the plasma was determined with an 0.1 = micro- !
; Vave interferometer. The electron temperature was determined froa the intensity ra-
{ tio of Hel 49321 to Hel 4713, 5% He having been added to the hydrogea to provide
;thcu 1ines. The ion temperature was determined from the Doppler broadening of .

| The power absorbed by the plasas was determined by measuring the power delivered by!
| the oscillator to the helical 1ine. The maximum power absorbed by the plasms ia ;
i these experiments was 18 KW, During the flow of the discharge currest, the ioa ten~
zpontun rose to several eV and the electron temperature to several tens of &¥. The
| temperatures fell rapidly after the discharge ceased, and the ¢lectron tempersture i
!was less than 1 oV after 60 microsec. During_about the first 100 aicrosec, vhea the:

| plasma demsity was greater than 5 x 1013 ca™J, & non-resonaat absorption of high -
! frequency energy was observed, the mature of which is not understood. The expected

| resonance sbsorptiom ooccurred after the density had fallea below § x 1013 ca~?, Tae

;
i
]
]
i
i

BAEC D Ca EAren Yo [t
D R R N R P

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE 08/25/2000 CIA-RDP86 00513R001653210005 8

2 S VAT e} 53 IS % SkEE T e -

! resanance absorption was investigated and compared with the theory published by the
-present authors in the preceding paper (ZhTF 34,974,1964 /see Abstract AP40402977).
" 'The conditions of the plasma were such that the absorption was entirely by .collision
' ' The relation between plasma density and the shift of the absorption peak from the |
:Llr-or frequency was in good agrecment with the theory. The width of the nhlorpuo.
‘band varied more rapidly with plasma density than the theory predicts. The energy
~balnnco in the plasma is discussed. The energy absorbed by the ions was repidly
transferred to the electrons and loet. It is concluded that significant heating can:
bo achieved with the present method only by increasing the power or providing sup- |
! plementary heating by the electrons. "The authors express their gratitude to V.T.
"l'olok V.I.Konenko, O.8.Pavlichenko, V. A.Supmm and V.T.Pilipeako for sesisting:
' in the work and discussing the results.” Orig.art.has: 8§ formulas, 8 figures and
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' ACCESSION NR: AP4040303 8,/0087/64/034/006/1013/1019 "
;.wmoas Krasovitskiy, V.B.; ltopq_nqv, K.N.

S‘H'n.l: Excitation of loagitudimal ocscillations iR a plasms with aaisetropie 168
'velooity distributiom

|SOURCE: Zburnal tekhnicheskoy fisiki, v.34, 20.6, 1964, 1013-1019

gTOPlc TAGS: plasma, plasms stability, plasma oscillatiom, plasma instability, mag-

inetic mirror, plasma confinement :

t

|=ABS‘I'RJ\C‘I': The stability of a plasma with a highly anisotropic iom velocity distri=y

bution with respect to the development of longitudinal ocscillations ia a magaetic

. field is discussed theoreticslly because of its importamce for the confinement of

' plasma in adisbatic magnetic sirror systems such as the DCX and OGRA devices. The

~distribution of the difference between the ion velocity and a constaat arift velo-

city perpendicular to the magmetic field is assumed to be Maxwelliesa. The drift ve-|—
_ locity 1is assumed to be large compared with the thermal velocities; the iom veloci-!

-ty distribution function accordingly approximates & delta function. The electrom ve~

locity distribution is assumed to be Maxwellian. The dispersiom equation for nvo'-im—
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lengtho considerably longer than the electron Larmor radius is writtem without de-
rivntton or reference. This dispersion equation is simplified, first for low densi-
'ty and wavelengths of the order of the ion Larmor radius, and then for wavelengths
.-hort compared with the ion Larmor radius. The simplified dispersion equatioas are
idiscussed in detail, and expressions are given for the logarithmic increment (ima-
'ginary part of the complex frequency) for each of the instabilities found. The dis-
persion equation for low densities and long wavelengths is discussed separately for
“the three cases that both the ions and the electrons, only the ions, and only the
electrons, respectively, are cold. When both the ions and electrons are cold the
"plasma is stable provided the density is not too great (electron Langmuir frequemcy
less than the ion Larmor frequency), but instabilities appear as the density im-
. creases, first at the ion Larmor frequency, and then at its successive harmoaics.
" The plassa is found to be unstable even wvhen the ions are hot, ia oputrediction [
; with the conclusion of V.I.Pistunovich (Atomnaya emergiya 14,73,1083) that heating ‘
6
!
I

4 the ions-stabilises the plasma. The discrepancy is asoribed to Pistumovich's we d

B

i | an unsuitable distribution fumction. Orig.art.has: 36 formulas and 1 figure.
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SOURCE: Zhurnal texhnicheskoy fiziki, v.34, no.7, 1964, 1210-1223

generation, ‘plasma oloctro-lgnettt_: waAve,

. TOPIC TAGS: plasma, electromagnetic wave

cyclotron resonance
, ABSTRACT: A detailed linear t_hcor'y is gieven of the radiation of elactromaghetic

' waves into an infinite \miton.-agnetizcd.pluu by the following two current dis-

¢ributions: ]

. j(n ,l)=j.cos(k‘z¢—wl)5(ir—a)l~';'—il and ‘l==-;i-';cos(k“z-—ol)h 8 . v
(rp < 9, =0 (ry , Ty and £ are the radial )
and axial 'cylindrical coordinates, 0, T he position vector, h 1s 8 3
unit vector in the direction of the applicd magnetizing field, and Ky O, Jor ® i
are constants. Tho dielectric tensor for 8 magno tized plasma 19 taken fros earlier ;
work of the authors and an associate (V. I. Pakhomov, v.7.Aleksfn and’ K.N.Stepanov, i

sions are derived for the elec~ \

. ZhTF 31,1170,1961) , and with its aid genmeral oxpres
two curreat distribations. m.'.ku

-

:
x
‘.
\
‘.
h
"1
(4
|

> a). Here ll‘is the current density
t is the timo, rist

' .

tric fields produced and the power: radiated by the

) "
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AUTHOR: Vasil'yev, M.P.; Grigor'yeva, L.I.; Dolgopolov, V.V.; Smerdov, B.I1.; Stopa~’
" nov, K.N.; Chechkin, V.V. ' . .

TITLE: On the cyclotron resonance in a nonuniform plpsma cylinder {
' SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.7, 1964, 1231-1236 o i
TOPIC TAGS: plasma, nonuniform plasma, cyclotron resonance, plasma heating . '

{
ADSTRACT: The heating of a cylindrical plasma by resonance absorption at the fon !
Larmor frequency (T.H.Stix,Phys,F1.1,308,1958) is discussed theoretically for the Q
casa when the plasma temperature-and density may vary with distance from the axis. ;
It is assumed that the external high frequency field is produced by travelling waves,
of current on a cylindrical surfacce coaxial with the plasmx cylinder, and that the

magnetic pressure in the plasma is large compared with the kinetic pressure. The , |
thermal motion of the particles tranvservely to the magnetic field is neglected. '
Expressions for the power absorbed are dorived by a perturbation method for the four
cases when the plasma is either so hot that the offect of collisions may be neglect-

B

~ad or 8o cold that the collisions are of overwhelming importance, and eithexr the LT

Card ™ ‘ . . ) ‘ '; ;
; 1/2 _ e SIS UL USRS
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density of the plasma is low or the radius of the plasma cylinder is small compared
{ with the wavelength. The absorption curve of a low density plasma is shown to be

symmetric about the cyclotron frequency, but the maximum absorption of a dense plas-.
ma filament is found to occur at a lower frequency. The theoretical absorption

curves for a cold plasma are reported to bo ln"good agroemont .with rocent exporimeon-
tal data of tho prescnt authors (ZWIF 34,No0.6,19G4). If the density of a cold plasma
filament is independent of distance from the axis, the absorption curve is symmetric
about the displaced maximum. If, however, the plasma filament is not uniform, the o
absorption curve becomes asymmetric. The asymmetry of the absorption curves observed -
eariier by most of the present authors (V.V.Chechkin, M.P.Vasil'yev, L.I.Grigor'‘'yeva
and B.I.Smerdov,ZhTF 31,1033,1981) 1§ ascribed to the nonuniform density of the plas
ma filaments. "In conclusion, the authors thank A, I.Akhezer for his interest in the
work and for discussing the results.” Orig.art.has: 36 formulas a 2 figures, :
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AUTHOR: lominadse, D.Q.} Btépﬂnov! K. N. ) ) B

TITL8; BExoitation of low frequency longitudinal csoillations in & plasma 1n & mag=!
inetic field ' N } & ;

" |SOURCE; Zburnal tekhnicheskoy fisiki, v.34, no.10, 1964, 1823-1834

-~ lTOPIC TAGS: magnetized plaama, plaspa wave, plasma beanm interaction, plasms oecil~
lation generation. '

ABSTRACT: The authors discuss the low frequency longitudinal oscillations of a .
plasma in a magnetic field, and in particular their excitation by drifting electrons ;
and by streams of ions and elgotzons moving parallel to the applied .field. The Pl
treatment 18 based on a dispersion equation published by K.N.Stepanov (ZhETP 35,118 -
1958) . The solutions of the dispersion equation are discussed in detail before ex- .-
citation of the waves is considered. Long and short wavelength oscillations are dis- -
i tinguished; the wavelength of the former greatly exceeds the elsctron Larmor radius, = -
and that of the latter is of the order of the ton Larmor radius. The long wavalength -
oscillations are.discussed in the case when the eleatron temperature greatly ‘gxceedd -

‘::'7'711/3 A e e -,,;:.;-»- - ,5 e
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?the ion temperature and the phase velocity in the direction of the applied field is B

.much greater than the ion thermal velocity and much less than the electron thermal

‘velocity. The short wavelength oscillations are discussed for all values of the ra-:

}tio of the ion to the electron temperature, but for propagation nearly normally to

;the applied field so that the phase velocity in the direction of the field is nmuch

less than the electron thermal velocity. These oscillations include those at fre- S

?quenciea near the ion Larmor frequency, mentioned by W.E.Drummond and M, N.Rosenbluth -

;(Phys.?1.5.1507,1962). Oscillations of all the types disaussed can be excited by -

‘the drift of dectrons due to an external electric field or by streams of ions and

'electrons moving parallel to the magnetic field, provided the drift velocity or the e

stream velocity exceeds the phase velocity of the waves. The excitation of the waves .

‘by this mechanism is discussed in detail, and formulas for the logarithnic incre- ;

- iments are derived for a variety of special conditions as regards the demsity, team~ -

M  perature and velocity of the stream, "In conclusion, the authors express their deep -
: 'gratitude to A.Il.Akhiyezer for suggesting the problem, for his intereat in the work:

‘and for advice.' Orig.art.has; 117 formulas, 3 figurcs and 1 table.
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ACCESSION NR: AP_5000838 5/0057/64/034/012/2146/2152

AUTHOR: Stepanov, K.N

TITLE: Concerning the instability of 1onicbcyclotron waves in plasma

SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.12, 1964, 2146-2152
TOPIC TAGS: plasma waves, plasma instability, plasma oscillation

ABSTRACT: In the present paper there is considered from the theoretical stand-

point the excitation of longitudinal oscillations in a plasma in the field of an

ionic cyclotron wave. If, under the action of the cyclotron-wave electric field,

the plasma electrons and ions acquire a sufficiently high relative velocity, there
" may develop in the plasma a "bunch" instability, associated with excitation of

longitudinal oscillations. It is shown that if the relative velocity u of the pla-

sma electrons and ions is appreciably greater than the electron thermal velocity
Ve, there should occur excitation of both modes o

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653210005—8

R T P S0y 3 PR I B DS GV ART AN SERASs 77 T Coersa o
L 23815-65 .
"ACCESSION NR: AP5000838 o

a general analysis, the author considers the case of excitation of oscillations of
a plasma consisting primarily of a mixture of two kinds of ions and the case of
excitation of oscillations in the presence of collisions (previously neglected on
‘ the assumption of high-temperature plasma). The instability increments are evalua-
§ - ted for the difforent cases and it is found that the increment in all the examined
cases is substantially greater than the ionic cyclotron frequency; thus, under the
postulated conditions the plasma is inherently unstable. The last is iliustrated
" briefly by a numerical example. Orig.art.has: 24 formulas.

. ASSOCIATION: none
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STEPANOV, K.N. (Moskva)

Case of thrombosis of a choroid piexus aneurysm of the third v?ntricle
complicated by acute hydrocephi:.ise 4hur, nevr, i psikh, vol. 64 no.
5:661-662 '6le (MIRA 1757)
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TITLE: Interaction of plasma and spln waves in ferromagnetic seml-
conductors and metals

SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institub. Doklady, -

no. 244 /T-027, 1965. O vzalmodeystvil plazmennykh 1 spinovykh voln X
v ferromagnltnykh poluprovodnikakh 1 metallakh, 3-18

TOPIC TAGS: semlconductor, spin wave, ferromagnetlc semiconductor,
plasma wave, semiconductor plasma

ABSTRACT: A study is conducted of coupled spin, plasma, and electro-
magnetic waves 1in ferromagnetic semlconductors and metals at arbitrary
wave propagation directions. The refractive indices and transmission
regions of these ferromagnetic semiconductors and metals are deter-
mined. Orig. art. has: 41 formulas. [Authors' abstract] (spr] —

' SUB CODE: 20/  SUBM DATE: none/ ORIG REF:. 006/ OTH REF:’.002
metal physics /}7
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